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(54) Title: SEPARATION SCREENING APPARATUS 

(57) Abstract 

Screening apparatus for a liquid containing solids 
comprising a screen with a series of perforations to allow 
liquid to pass therethrough and at least some solid matter 
to be collected on the screen. The screening apparatus 
includes means for movement of the screen and the screen 
is formed of sheet material in contact with drive means, 
which moves the sheet material in a direction which may 
in one embodiment be substantially in line with the flow 
of the liquid containing solids or, in another embodiment, 
lies perpendicular to the direction of flow. 
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Separation Screening Apparatus 

The invention to which this application relates is a screening 
apparatus which allows solid and/or other waste material to be 
separated from a liquid containing solids which impacts onto the 
screen. The use of screens is relatively well known in sewage, food 
processing and any form of industry where a solid matter is 
collected in liquids and required to be separated therefrom. 

There are many different types of solid separation plants which are 
designed for specific purposes and, in this invention, the apparatus 
is for screening solid matter from a liquid and moving said solid 
matter to a point for collection or passage into another flow of 
liquid, to another solids transfer device or subsequent return to the 
existing flow. 

The aim of the present invention is to provide a screening apparatus 
which allows for the screening of the solid material from liquid and 
movement in an efficient manner of the material to a point for 
collection and/or movement into another flow of liquid, to another 
solids transfer device or subsequent return to the existing flow.. 

In a first aspect of the invention there is provided screening 
apparatus for a liquid containing solids comprising a screen with a 
series of perforations to allow liquid to pass therethrough and at 
least some of the solid matter to be collected on the screen, means 
for movement of the screen and wherein the screen is formed of 
sheet material in contact with drive means which move the sheet 
material in a direction to allow the flow of the liquid therethrough 
and on which at least some of the solid matter is trapped. 

Typically the perforations are circular but may alternatively be 
slotted or any other desirable aperture shape. The size of the 
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apertures can be selected to suit particular screening and solids 
trapping requirements. 

In one embodiment the screen is arranged with respect to the flow 
of liquid and solid matter so that the direction of flow of the liquid 
with solids is substantially in line with the movement of the screen. 

In one embodiment the direction of movement of the screen is the 
same as the direction movement of the liquid containing solids. 

In an alternative embodiment the direction of movement of the 
screen is the opposite to the direction of movement of the liquid 
containing solids. However preferably said movement of the screen 
in an opposite direction occurs during pre-determined intervals of 
the time that the screen is in operation 

Typically the solids are screened in this embodiment by the liquid 
component passing through the perforations to the side due to the 
differential in pressure on the facing and reverse faces of the sheet 
material which makes up the screen which encourages the passage of 
the liquid component through the perforations. The solid matter is 
prevented from passing through the screen and is trapped on the 
surface of the screen and prevents passage of the solids through the 
screen. 

It should be noted that in many potential uses of the screen it is 
not necessary for all of the liquid which passes the screen to pass 
through the perforation but rather for the screen to act as a means 
for removing liquid from a channel which is excess to the normal 
flow perhaps, if the liquid is water, due to storm or flood conditions 
and to allow the removal of the liquid without the solids matter 
accompanying the same. 
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As the screen, in one embodiment of use, is provided for use in 
dealing with exceptionally high .volumes of liquid, it is undesirable 
for the screen to be operating in normal conditions and so the same 
can be controlled by liquid level sensors which operate the screen 
for movement when the level of the liquid and solid .matter reaches 
a certain height and stops the screen when the level falls below a 
specified height. In one embodiment the screen forms at least a 
portion of a side wall of a channel or passage along which the liquid 
and solid flows. 

Typically, the screen is arranged for use so that the face of the 
screen lies in a substantially vertical plane as it moves substantially 
in line with the flow of the liquid and solid matter. The screen may 
also be moved in the opposite direction to the flow of liquid, either 
during the whole of the time that the screen is in operation or for 
pre-determined intervals during the period of operation. 

In an alternative embodiment the screen apparatus may be arranged 
so that the screen is substantially perpendicular to the direction of 
the liquid flow. The liquid passes through the perforations and the 
solid matter is trapped on the surface of the screen. The screen 
moves in an upward direction to transfer solids out of the liquid 
flow to a discharge point. 

The screen may also be arranged so that its face is at an inclined 
angle to the vertical plane, projecting into the flow. 

In one embodiment, the screen is in the form of a belt which is 
moved along the area or channel along which the liquid and solid 
matter moves, and the belt is moved by rollers mounted at each end 
of the belt. In one preferred embodiment the belt is a continuous 
belt inasmuch that there are no gaps in the belt. In one form the 
belt is formed by a length of material whose ends are joined to form 
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the continuous function, or alternatively the belt is formed from a 
series of panels held in a position so that respective adjacent ends 
of the panels are joined or abut one another. The screen may be 
fitted with raised 'flights' regularly spaced along the length of the 
screen, the purpose of which is to assist the transfer of solids to the 
discharge point. 

In one form the belt is formed from plastics material with a series 
of perforations formed therein or alternatively can be formed from 
stainless steel sheet or yet further can be provided from a composite 
material again with perforations formed therein. Typically the 
perforation size and pattern of location will be dependant upon the 
screening efficiency required and the materials to be screened. In 
one embodiment the composite material can include a layer of 
KEVLAR (RTM) . 

In one embodiment the screen is provided with two or more drive 
and/or guide belts which can be provided to act as means for 
engagement with the drive rollers to impart a driving force and/or a 
guiding means for the screen. The drive and/or guide belts can be 
laminated or otherwise joined to the screen and, if used as drive 
belts, provided with teeth to engage the drive. Alternatively, chains 
may be fitted to the screen to act as means for engagement with the 
drive rollers or sprockets that are fitted with teeth to engage with 
the chains. 

In one embodiment tensioning means are provided to allow the 
screen to be kept and held to the required tension so as to maintain 
screening efficiency during operation. 

Specific embodiments of the invention will now be described with 
reference to the accompanying drawings, wherein:- 
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Fig. 1 illustrates a plan of the screening apparatus according to one 
embodiment of the invention; 

Fig. 2 illustrates an elevation of the apparatus of Fig. 1; 

Fig. 3 illustrates a detailed view of a drive arrangement for the 
screen; and 

Figure 4A-4C - illustrate a side view, elevation and plan respectively 
of a further embodiment of the invention. 

Referring firstly to Figs. 1 and 2 there is illustrated screening 
apparatus 2 for the separation of solid matter from a liquid for use 
for Combined sewage overflow .applications and/or storm water 
discharge channels where the liquid and solid matter moves along a 
channel substantially in line with the movement of the screen 6 in 
the direction of arrow 4. 

Referring to Fig.3 this shows one embodiment of the screening 
apparatus when used in combined sewage overflow applications 
and/or storm water discharge channels 28. The apparatus is 
mounted in a weir 27. 

The screening apparatus comprises a screen 6 formed as a 
continuous belt and passing round rollers 8 and 10 both or either of 
which can be provided to drive the belt. The screen is provided to 
move in the direction of arrow 12 so that it moves substantially in 
line with the direction of flow 4 of the liquid to be separated. The 
screen can be formed of plastics material or a composite plastics 
material or stainless steel and in whichever embodiment may include 
drive and/or guide belts 16 and/or chains at spaced intervals. 
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The screen is provided with a series of apertures 18, shown for 
illustration purposes in the top left hand corner of the screen in Fig. 
2, but which will in practice be spaced all over the screen and it has 
been found that although the size of the perforated apertures can be 
of anv size to suit particular requirements, the provision of 6mm 
diameter circular perforations meets the standard requirements for 
use in storm water applications. The perforations are provided to 
allow the liquid to pass through the screen with the solids material 
being retained on the surface of the screen and moved, along with 
movement of the screen to a collection point at one side of the 
apparatus and/or for placement in another flow of liquid. The 
screen may be fitted with raised flights 26 regularly spaced along the 
length of the screen, the purpose of which is to assist the transfer 
to the discharge point. The screen can be provided with scraper 
bars, rotating cleaning brush 24 or other means for discharging the 
solids material from the screen into a collection means or back into 
the main flow downstream of the screen so that it will be 
appreciated that in the use described the screen is provided to allow 
for the removal of excess water without solids matter. 

In a further embodiment an air diffuser pipe 25 may be fitted and 
orientated so that the air is blown through the screen from the 
liquid discharge side of the screen. The purpose of the air diffusion 
is to aid the cleaning of solids from the surface of the belt. 

The apparatus further comprises a frame which can be used to 
support the screen and improve the general apparatus and upon 
which are mounted the rollers for providing drive to the screen and 
a drive motor 22 for controlling the speed of the rollers. 

Another embodiment of the screening apparatus is shown in Figures 
4a, 4b and 4c where the plane of the screen 6 is substantially 
perpendicular to the direction of flow 4. The direction of travel 12 
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of the screen 6 is such that separated solids are elevated out of the 
liquid flow to the solids discharge point 29. The screen 6 may be 
cleaned by either a wash water spray bar 30 or a rotating cleaning 
brush 24 or a combination of both. 

The screening apparatus may be fitted at varying angles to the base 
of the channel to optimise the efficiency of the screen in respect of 
the particular application in this embodiment. 

In whichever embodiment, the drive arrangement can be by a 
number of means and two particularly attractive means are the use 
of tensioned rollers which can be used to particular advantage with 
plastics/composite belts and/or stainless steel belts which can be 
provided on the screen as hereinbefore described and engage with 
the drive rollers to drive the screen. A further alternative is to use 
chains to engage with the drive means. 

Thus it has been found that the apparatus of the present invention 
is advantageous in terms of efficiency in removal of solid matter 
from liquid and the movement of the solid matter from the 
separation point to collection point. 
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Claims:- 

1. Screening apparatus for a liquid containing solids comprising a 
screen with a series of perforations to allow liquid to pass 
therethrough and at least some of the solid matter to be collected 
on the screen, means for movement of the screen and wherein the 
screen is formed of sheet material in contact with drive means 
which move the sheet material in a direction to allow the flow of 
the liquid therethrough and on which at least some of the solid 
matter is trapped. 

2 Screening apparatus according to claim 1 wherein the perforations 
can be circular, slotted or any suitable shape of aperture. 

3. Screening apparatus according to claim 1 wherein the movement 
of the screen is substantially in line with the flow of the liquid 
containing solids. 

4. Screening apparatus according to claim 3 wherein the direction of 
movement is the same as that of the liquid containing solids. 

5 Screening apparatus according to claim 3 wherein the direction of 
movement is opposite to the direction of movement of the liquid 
containing solids. 

6. Screening apparatus according to claim 5 wherein movement of 
the screen in an opposite direction occurs during pre-determined 
intervals of the time that the screen is in operation 

7. Screening apparatus according to claim 3 wherein the screen lies 
in a substantially vertical plane. 
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8 Screening apparatus according to claim 3 wherein the screen 
forms at least a portion of a side wall of a channel along which the 
liquid with solids flows. 

9 Screening apparatus according to claim 1 wherein the screen is 
substantially perpendicular to the direction of flow of the liquid 
containing solids. 

10. Screening apparatus according to claim 9 wherein the screen 
moves in an upward direction to transfer solids out of the liquid 
flow to a discharge point. 

11 Screening apparatus according to claim 1 wherein the screen is in 
the form of a belt and is moved along the area or channel in which 
the liquid and solid matter moves. 

12 Screening apparatus according to claim 11 wherein rollers are 
provided at each end of the belt to move the same. 

13 Screening apparatus according to claim 11 wherein the belt is a 
continuous belt. 

14 Screening apparatus according to claim 1 wherein the screen is 
fitted with scraper bars, rotating cleaning brushes and/or the like to 
assist in the transfer of solid matter to a discharge point. 

15 Screening apparatus according to claim 1 wherein the screen is 
fitted with raised flights spaced along the length thereof. 

16 Screening apparatus according to claim 1 wherein two or more 
drive and/or guide belts are provided to act as means for 
engagement with the drive rollers to impart a driving force and/or 
guide means for the screen. 
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17 Screening apparatus according to claim 1 wherein tensioning 
means are provided to allow the screen to be kept and held to the 
required tension. 

18 Screening apparatus according to claim 1 wherein the screen face 
is at an inclined angle to the vertical plane and projects into the 
liquid with solid matter. 

19 Screening apparatus according to any preceding claim wherein at 
least one liquid level sensor is provided to enable actuation of the 
screen when the level of the liquid with solids reaches a pre- 
determined height and stopped when the same falls below a pre- 
determined height. 
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